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(57) [Abstract} 

[Constitution] 7 -deoxy-L-ribo- nucleoside 5'-birdphos 
phoric acid , reverse transcriptase inhibitor which includes for 
example 2' -deoxy-L- thymidine 5*-birdptosphoricacidas 
theactive ingredient. 

[Effect] Because reverse transcriptase which retrovirus and fo 
r example HIV is produced isobstructed strongly, it is useful in 
treatment and prevention of AIDS, and thedisease control * 
delay after AIDS * viral infection In addition, it is useful as 
reagent which is used because of the biochemistry and genetic 
engineering or other research. 



[W#3H1] 2' -t**v-L-VtK2<7U*vK 
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[aaim(s)] 

[Claim 1] Reverse transcriptase inhibitor which includes 2 - de 
oxy - L - ribo- nucleoside 5'- bird phosphoric acid as active 
ingredient. 

[Claim2] Reverse transcriptase inhibitor which is stated in Qa 
im 1 which includes 2' - deoxy -L - thymidine 5' - bird 
phosphoric acid as active ingredient. 
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ds. x>rx) a>i(ic^iBtttta)ft*nw(=*ffl4:jiCv 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards reverse 
transcriptase inhibitor. Furthermore as for details, as for this 
invention, it obstructs reverse transcriptasewhich AIDS virus 
(HIV: human immunodeficiency virus) or other retrovirus 
produces, regards useful reverse transcriptase inhibitor in 
treatment of acquired immunodeficiency syndrome (AIDS, 
AIDS)and disease control after infection 
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tvKl:it^)3' ~^T-2' -x^+v-L-v^ 
v>(3TC, Antimicrob. AgentsChemother. , 36, 1688- 
1694, 1992) &&Xf3' -*7-2' 
ViVtu- L - v^vXFTC, Antimicrob. Agents Che 
mother.. 36, 2423-2431, 1992) CI*S*l*KH I VStt 

RiSrSCir^fB^^tlT^SW. Med. Chem. , 35, 42 
14-4220, 1992). 

[0 0 02] 

L J: 3 fc1-*BiBfe J= *fc 

jwaicsofc. *«n0>ttt»?iMtB*Mtt, i*kh 
i v0*4rsffli5¥»*£a<B«r*a>-e, x-rx 

Pfrl ■ BBicfrffl-c**. £lb^ ite*i^« 

*IB0)iae3S»*ES#Jf=*»l*»t LT***lft 2 ' 
-ft*v-L-'J*^i/tvK 5' -Hjy^B 
tLtlt «*tf, 2' -fttv-L-f5v> 5 
' - HJUAlft; 2' -ft^-L-^'JvV 5' 
-HJiJA/S; 2' -f^v-L-7f^» 5' 
-hyyA/B; 2' -mv-L-y/yvV 5' 
- h U UA/K; 2' -t**v-L-v^v> 5' - 

hu y*B*a>^«S2' -ft+v'jt^^utvK 

v- l-5-7;u^-p^ y v> 5' -hyyA/»«<z) 
*35«S2' "ft^'J^^vK 5' -h'J 



[0003] ^^p^iae^ssffls^j^^jaifiK^tL 

*fty^(=*y5' -€yyA/»ft(»fcLfci», 
hy y ^Kibfft-rsc t iz y Slates ct*<-e^« 

o **no>&K*IMlH**l*. WAtfH I vWju* 



[Prior Art] Unnatural type enantio nucleoside which until recen 
tly, is a optics opposite isomer (enantiomer) of natural 
nucleoside wassynthesized various . Among these, strong anti- 
HIV activity is reported to 3' - thia - 2' - deoxy- L - cytidine 
(3TC, Antimicrob. * agents Chemother., 36, 1688-1694, 1992) 
and 3' - thia - 2' - deoxy- 5 - fluoro - L- cytidine (FTC, 
Antimicrob. agents Chemother., 36, 242 3- 24 31 , 1992) 
which belong to the L shape nucleoside. In addition, L- 
thynidine, to phosphoric acid is converted by herpes shtplex 
virus Type I withthe thymidine kinase which cord is done, 
duplication of virus in in the infected cell is obstructed is 
reported densely, ( Journal of Medicinal Chemistry (0022-2623, 
JMCMAR) , 35, 421 4- 4220, 1992). 

[0002] 

< means in order to solve Problems That Invention Seeks to S 
olve and problem>The this inventor, producing 2 - deoxy - L - 
ribo- nucleoside 5' -bird phosphoric acid, when it examined 
biological activity,obstructs reverse transcriptase which this 
conpound produces retrovirus stronglydensely to discover, this 
invention it reached to conpletioa Because reverse 
transcriptase inhibitor of this invention obstructs reverse 
transcriptase which theespecially HIV is produced strongly, it is 
useful in treatment and prevention ofthe AIDS, and disease 
control * delay after AIDS * viral infection. In addition, it is 
useful as reagent which is used because of the biochemistry and 
genetic engineering or other research. In reverse transcriptase 
inhibitor of this invention for example 2' - deoxy - L - 
thymidine 5' - bird phosphoric acid; 2' -deoxy- L- uridine 
5* - bird phosphoric acid ; the2' - deoxy - L - adenosine 5' - 
bird phosphoric acid ; 2 - deoxy - L - guanosine 5' - bird 
phosphoric acid ; optics opposite isomer of 2 - deoxy - L - 
cytidine 5' -bird phosphoric acid or other natural 2'- 
deoxyribo- nucleoside 5' - bird phosphoric acid,and optics 
opposite isomer of 2 - deoxy - L - 5 - fluoro uridine 5* - bird 
phosphoric acid or other unnatural type 2 - deoxyribo- 
nucleoside 5' -bird phosphoric acid can be listed as active 
ingredient as the2'- deoxy- L- ribo- nucleoside 5' - bird 
phosphoric acid which is included 

[0003] It can produce 2 - deoxy - L - ribo- nucleoside 5'-bird 
phosphoric acid which is included in reverse transcriptase 
inhibitor ofthe this invention as active ingredient, after making 
5' - mono phosphoric acid conversion body theL - thymidine or 
other L - nucleoside (optics opposite isomer of natural 
nucleoside), with for example phosphorus oxychloride etc, by 
making 5 ! - bird phosphoric acid conversion bodywhich 
corresponds with forexanplephosphoroinidazojp9Djp7 
method You can use reverse transcriptase inhibitor of this 
invention, as pharmaceutical for disease control orthe delay 
after disease or other treatment and prevention or retrovirus 
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[0 0 0 4] BnftJ&tf£ffl®KS£li* D-V> 
jHt;up-x, t KP + v^Ptfju^ju-trJUP-x. 

IHWffl«»iLt«fflttitf*L^ a»«fc4lMiiSB 
. iS5«<D»itl::tt, SJtfflJSH*, ^p 

«lW*tt*4>pHBft*l; *B, ?K*», *U-fey>» 

^ adr— yy-fey>, fW4*0>tk**!L $y--Wffl 
, tttttil=9lffl S*i*Btt*B«J*#*ttB**itf *^ 

4 2' -T^+v-L-'J/t-;*? 1/tvK 5' -hU 
y*B©-H*fcy»5JbW>. 1 -1,000 mg/kg fig<t 
44J:5i:a4tWiJ:L^ fc«tf*IM>l»#B» 
0*B*4ttl=*yB»B*LT**l*. 



[0005] 

[SHIM WT, LL^BB-e** 2 f 

t+V-L-f5v> 5' - h 'J yA/»l=O^T £b 



infection where for exanple HTV virus or other retrovirus 
participates. In this case, if it should have prescribed to patient 
as active ingredientthe above-mentioned 2' - deoxy - L - ribo- 
nucleoside S'-birdpho^horicacidasphannaceutical 
composition vviiich it includes. As pharmaceutical corrposition, 
for example capsules , tablets , fine granule , granule , powder , 
the corrposition, or injectable, suppository, ophthalmic 
solution, eye ointment, eardrop for syrup or other oral 
dosage or corrposition for agent or other parenteral 
administration of epiderrnis can be listed It can produce 
corrposition for these pharmaceutical with conventional 
method , it ispossible to pharmacological and pharmaceutical 
to produce including acceptable additive,but in accordance with 

necessary. \ 

i , 

[0004] If lactose 1 , D- mannitol , cornstarch and crystalline ce 
llulose or other excipient ; carboxymethyl cellulose , calcium 
carboxymethyl cellulose or other disintegrating agent ; the 
hydroxypropyl cellulose , hydroxypropyl methylcellulose and 
polyvinyl pyrrolidone or other binder ; magnesium stearate 
and talc or other lubricant ; hydroxypropyl methylcellulose , 
the sucrose and titaniumdioxide or other coating agent ; you 
should have used or polyethylene glycol and hard tat or other 
group agent to production of oral drug and suppository, as 
corrponentfor formulation dissolver or solubilizer which if 
can form injectable distilled water , physiological saline , the 
propylene glycol or other aqueous or dissolve when used type 
agent form; acid of inorganic or organic or pH adjustment 
agent ofbase;the salt, fructose and glycerine or other 
isotonic agent ; or stabilizer or other formilation component 
should havebeen used to production of injectable or eyedrop , 
eardrop. Appropriate formulation component which if is widely 
used in white vaseline , macrogpl ,the glycerine, cotton cloth 
or other ointment , cream agent and tackifier should have 
been used toproduction of eye ointment and agent for 
epidermis. When reverse transcriptase inhibitor of this 
invention it uses, as pharmaceutical composition in order for 
onesunlight dose of 2- deoxy -L-ribo- nucleoside 5'-tri 
phosphoric acid which is a active ingredient vis-a-vis thepatient 
of for example adult, to become 0. 1 to 1 ,000 mgfcg extent, 
if it should have prescribed,but it is possible to increase and 
decrease appropriately with theobject of treatment and 
prevention and age and symptom of patient. 

[0005] 

[Working Examples)] Furtherrnore you explain concretely bel 
ow, concerning 2' - deoxy -L - thymidine 5' - tri phosphoric 
acid which is a errfxdiment where this invention is desirable, 
but as for the this invention there is not this compound or times 
when it is limited in theseWorking Example. 

Example 1 : Production of 2 - deoxy - L - thymidine 5' - bird 
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L-f >>>2 Omg (0. 0 8 3 5 M^/U) £ y A/B? h 'J 

#L£ri<b&L>f£ 0 7K£?SJQLT±M£ 5 Oml 

fr^^Lfc^, ^pp7t-v;ujM 0m|-C3[E],%#L/c o * 
(f£D E A E--tr;un-x (3cm I.D. x 7 cm, Whatm 
an DE-52) KK^StrT?*^ Lfc&, h'JxfJbT^ 
-^Af*-7H^-K0lt^SS^SB (O-0. 3M, 5 

oomix2) T^ittbLfco 5' -t; u^^tt;77 

> 5 1 -tyy^i (L-dTMP) S^fco 505 0D 
267 (0. 1 N HCI) iR¥ 6 3% 



[0 006] 2' -fttv-L-f 5v> 5' 
y U 475 0D 267 £v^;U*;UA7=: Kfc^L, 

3. S&RHJttfLfco ^>;-;M5.4(il £j£2jaLT3 

o#fiti$Lfc&, epy^hy ^ursvi&v*^ 

j^;i/A7SKM (0. 6 5 U^/ml) iml£&flDL 

o#m»#Lfcfci::aiBU aat^omi 

£&jQLT;§JS?Lfc 0 :<0*iS*DEAE-bJI/P-^ 
(3cm I.D. x7 cm, Whatman DE-52) iziR* Stroke 

;1g^IH (O-O. 5M, 5 O Oml x 2) T*}£d5Lfco 5 
' - h'J y^*#fc77*->a>t»toT»ISU 2 
' -mv-L--P5v>5' -HjyA/ifc (L-d 
T T P) £»fc 0 370 0D 267 (0. 1 N HCI) 4X^7 8 
% 

U VttJ|XX'<$ h;u : A max 267 nm (H 2 0) 

y^W**S : ft Hit £ (P) 267 nm (H 2 0)=3 
.200 

mmm e(p)=2,9oo 

HPLCM : ftttftM 6. 8» $tg9 7% 



phosphoric acifl 

L - thymidine 20 mg (0.083 nillimole) was melted in triethyl p 
hosphate 1 ml, after cooling in - 10 °C, the phosphorus 
oxychloride 50 1 was added. While with 4 °C after 1 6-hour 
reaction , agitating reaction mixture to thelM sodium 
bicarbonate water solution 2 rri, you poured. After neutralizing, 
adding water, after diluting total amount in the50 ml, thrice you 
washed with chloroform 10 ml. After adsorbing into DEAE - 
cellulose (3 cm I.D. X 7 cm, Whatman DE-52) , water wash 
doing water layer, it liquatedwith linear concentration gradient 
(0 - 0.3M, 500 ml X 2) of triethyl arnrnoniumbicarbonate. 
Gathering fraction which includes 5' - mono phosphoric acid, it 
concentrated,acquired 2' -deoxy-L- thymidine 5' -mono 
phosphoric acid (L - d IMP). 505 OD267 (0. 1 N HQ) yield 
63% 

[0006] 7 -deoxy-L- thymidine 5' - mono phosphoric acid 
475 OD267 was melted in diinethylformamide, carbonyl 
diinidazole 40.5 mg after adding,the 3. 5 hours was agitated 
with room temperature . Adding methanol 15.4 1,30 nin 
after agitating, it added pyrophosphoric acid tributyl amine salt 
dimethylformanide solution (0.6 nillimole/rnl) 1 ml andthe 2 4 
hours agitated with room temperature, vacuum dry solid after 
doing reaction! mixture, melting residue in water 50 iri,it added 
activated carbon 1 gram Calmly 10 rrin after agitating, it 
filtered, added'water 50 mlto residue and melted After 
adsorbing into DEAE - cellulose (3 cm I.D. X 7 cm, 
Whatman DE-52) , water wash doing this solution, itliquated 
with linear concentration gradient (0 - 0.5M, 500 ml X 2) of 
triethyl anrnonium bicarbonate. Gathering fraction which 
includes 5' - tri phosphoric acid, it concentrated,acquired 2' - 
deoxy - L - thymidine 5' - tri pho^horic acid (L - dTTP). 370 
OD267(0.1NHC1) yield 78% 

UV absorption spectrum : max 267 nm (H20) 

Phosphorus atom content : Calculated value (p)267 n 
m (ffiO)=3,200 

Actual measured value (p)=2,900 

HPLC analysis : Hold time 6. 8min purity 97% 



•h=bU YMCODS A-3 O 2j£tH8fll, 7K-7-tr 

bSffijfc (PH 7.0) (78:2:20, v/v/v) , 8tiSlml/», 
5 0°C o 

[0007] & 2 : umm 

±IE0>2' -fttv-L-f5v> 5' - h';^ 
It (L-dTTP) £mi*X&&±®t$ cfctf'W )l>X<b 



Column YMCODS A -302 reverse phase resin, water -acet 
onitrile and 1M triethyl ammonium acetate buffer (pH 7. 
0)(78:2:20, v/v/v) , flow rate 1 ml per minute and 50 °C . 

.} 

[0007] Example 2 : Test Example 

Action for DNA polymerase of eukaryote and virus making use 
of theabove-mentioned 2' - deoxy - L - thymidine 5' -bird 

P.5 
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— tftLTIi, □'>vMDN A#»J*7— t?a(Polar 
) % ?y hDN Arty* 5" tfjS (Pol/? : Date. T. , et 

al.. Biochemistry, 27. 2983-2990, 1988), -ivffl 
DN A#y*5— tfr (Pol r : Izuta, S. , etal., Bio 
chem. Biophys. Res. Commun. , 179, 776-783 , 1991) 

, fc£tfH I V-1ffi*<DUhD^-<;UXa£ln¥S$S( 
HIV-1 RT)£ffll*fc. DN A#y*5— tfjS irUhP^-f 
;UAi£f£^8Sfi, y*M«"C4ji, 

*r %n * ffl i\ & *° y * 7 — if £ 3 7 °c -c- 2 o #n 

E£5*£ft*PLT DE 8W*>3E 
5%Na2HP0 4 f6[sK o*lvc**i H» 

CtlZckyfrofco 



[0 0 0 8] 



phosphoric acid (L - dTTP) was examined As polymerase, 
retrovirus reverse transcriptase (HTV-1 RI) of calf thyrms 
DNA polymerase (Pol ), rat DNA polymerase (Pol 

:Date, T., et al., Biochemistry (0006-2960, BICHAW) , 27, 
298 3- 2990, 1988), bovine liver DNA polymerase (Pol 

ilzuta, S., et al., Biochemical and Biophysical Research 
Cormunications(0006-291X, BBRCA) , 179, 776-783 , 1991) , 
and HIV - 1 derivation was used. With E. coli it was produced 
and it is a enzyme which was refined the DNA polymerase 
and retrovirus reverse transcriptase, by gene recombination . 
Each polymerase 2 0-rrinute incubate after doing, cooling 
reaction mixture with 37 °Qnaking use of condition which is 
shown in Table l ; below adsorbing into DE81 ion exchange 
paper, 6 time, continuing with 5%Na2HPO*,the twice after 
washing with water, drying ion exchange paper it did the 
enzyme activity measurement, by measuring radioactivity. 

[0008] 
[Table 1] 



B Pol r 



HIV-1 RT Pol a Pol 



fflV-lRTPol Pol Pol 



50 mM Tris-HCI 
.8 

40 mM KPi 

PH7.5 

MnCI 2 

mM 0. 5 mM 
MgCI 2 



PH8.3 



pH7.5 



pH8 



50 mM Tris- HQ pH 8.3 pH 7.5 pH 8.8 



DTT 

M 



1 mM 



BSA 

jig/ml 400 jig/ml 
KCI 

mM 50 mM 
*°y [rA] 

g/ml 40 # g/ml 

a-y =r[dT] 

g/ml IO/i g/ml 



0.5 mM 



1 mM 



4 mM 
1 mM 



0.5 



1 m 



100 /ig/ml 400 ^ g/ml 400 



50 mM 
20 u g/ml 
10/ig/ml 



100 
40 u 
40 u 



40 mM KPi 



Wind! 



BSA 
g/ni 

KC1 



0.5 mM 



pH7.5 
0.5 mM 0.5 mM 



MgCl2 4 mM 

DTT 1 mM 1 mM 1 mM 1 mM 



100 g/ni 400 gfoi 400 g/rri 400 
50 mM 100 mM 50 mM 



Poly[rA] 20 g/ml 



01igp[dTl 10 g/iri 



40 g/ml 40 g/ml 



40 g/rri 10 g/rd 
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SttftDNA 100 jug/ml Activated DNA 100 gfoJ 



[3H]dTTP 

M 50xzM 



50u\ 



SOU 



[3H] DTTP 
M 



50 M 50 M 50 M 50 



dATP 
dCTP 
dGTP 



0.6 



h) 
0.1-0.6 



0. 1-0.6 



100 uU 
100 u M 
100 /i M 
0.1-0.6 



0. 1- 



[0 009] ±IE0&DN AtKU^^—' tf^*f-r6 2' 
-ft+v-L-fSv> 5' - MJ y A/K (L-d 
TTP) ©ftffl?5 0 ^ M d TT PgSTtMLfco 
SHiLT, taH I VJHi:LTJltta>3' -TvK»3 
' -t 5 v>(AZT)<&5' - h'J yA/iMtf*(AZ 
T-TP: Ono, K. , etal.. Biochem. Biophys. Res. '■ Com 
mun. , 140, 498-507, 1986) fc J: t/ff - d T T P (Yamag 
uchi, T. , etal., Chem. Pharm. Bull., 32, 1441-14 
50. 1984)*ffll*fc 0 Pola<DttS!:^'f"7-i:L-CStt 
IbD N A £ffll^fc*fi o\ L-dTTPI::.fc4E««l*li 
l££A/ifB«>Sti1\ PoljSdftLTt, #'J[rA]-;J- 
■;=f[dT]$»S^5^-7-i LTffl^fc»&fcli, fr-r 
*ftE«*<Bto&frSlc*£ft*ofc. PoIrK 
*tLTI£, L-d T T Plc£4fflSj»£A<Btob*lfcJ&< 

ofc. *fc, or-dTTPfi Poirf-aLrai^ESft 

JB**i*#'J[rA]-*-y =f[dT]*»S?5-f*-4: 
ffll^t, L-dTTPIiHIV-1 RTI=*JLT!lLMB*ft 
mZmLtzo «**IB1 ftt^LH4(C*^ D B4fcflt£ 
ftfcL-d TT P0HIV-1 RT(=»-r*IBS«!l*l-OL\-C 

, — a-^ - :*n? hT*it*B8tta 

Zmt^tzbZhs L-dTTPIi*RtfcSdTTP 
fcftttBSr*Cfctf***lfc. HIV-1 RTlzfcrrSL- 
d T T P<DK i /KmlltO. O 7 T»fty, L-dTTP 
I4HIV-1 RTKflLT, SMOd TTPcfcy fc&1 4 f&if 



[0 0 10] 

[Xffla>*ft£] *£B0tt1»lt*B*fflli. W:H I 

va>4^4»ia¥***?ii<ffiBr4a)-c* x-rxo) 

»B^BttflO!)BA»M • SBrcftAJ-Cftft. £tc. 4 



DATP 
DCTP 
DGTP 



100 M 
100 M 
100 M 



Amount of enzyme (unit) 0. 1-0.6 
.1-0.6 



0.1-0.6 0.1-0.6 0 



[0009] Action of 2 - deoxy - L - thymidine 5' - bird phospho 
ric acid (L - dTTP) for above-mentioned each DNA polymerase 
wasexanined under 50 M dTTP existing. 5' -bird 
phosphoric acid conversion body (AZT- TP : Ono, K, et al., 
Biochemical and Biophysical Research Conmmications (0006- 
291X,BBRCA), 140,498-507, 1986) and -dTTP 
(Yamaguchi , T., et al., Oiemical & Pharmaceutical Bulletin 
(0009-2363, CPBTAL) , 32, 144 1- 1450, 1984) of widely 
known3' - azido - 3' - deoxy thymidine (AZT) were used as 
contrast, as anti-HTV drug. When activated DNA is used as 
template primer of Pol , it caraiotrecognize inhibiting effect 
for most part with L - dTTP , it usesvis-a-vis Pol , when 
poly [rA] - oligo [dT], as template primer it only canrecognize 
little obstructioa But on one hand, it could recognize inhibiting 
effect with L - dTTP , vis-a-vis Pol , when it conpares with 
AZT -TP, inhibitory activity was alittle low. In addition, - 
dTTP showed weak inhibition vis-a-vis Pol . When it uses 
poly [rA] - oligo [dT] which $t business is done for activity 
measurement of the retrovirus reverse transcriptase, as template 
primer L - dTTP showed strong inhibition vis-a-vis theHTV-1 
RT. result is shown in Figure 1 through Figure 4. When 
enzyme obstruction style was examined with line ^ -r - bar - 
Berk * plotconceming inhibiting effect for HTV- 1 RT of L - 
dTTP which is shown in the Figure 4, dTTP and competitive 
inhibition which are a substrate it does L - dTTP, itwas shown 
densely. As for Ki /Km-value of L - dTTP for HTV-1 RT with 
0.07 , as for theL - dTTP approximately 1 4-fold high affinity 
was shown vis-a-vis theHTV- 1 RT, in conparison with dTTP of 
substrate. - ; 

[0010] 

[Effects of the Invention] Because reverse transcriptase inhibito 
r of this invention obstructs reverse transcriptase which 
theespecially HTV is produced strongly, it is useful in treatment 
ofthe AIDS and disease control * delay after infectioa In 
addition, it is useful as reagent which is used because of the 
biochemistry and genetic engineering or other research. 
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[Brief Explanation of the Drawings)] 

[Figure 1] It is a figure which shows effect of reverse transcript 
ase inhibitor of this invention forthe calf thyrrus DNA 
polymerase (Pol ). 

[Figure 2] It is a figure which shows effect of reverse transcript 
ase inhibitor of this invention forthe rat DNA polymerase . 

[Figure 3] It is a figure which shows effect of reverse transcript 
ase inhibitor of this invention forthe bovine liver DNA 
polymerase . 

[Figure 4] It is a figure which shows effect of reverse transcript 
ase inhibitor of this invention forthe retrovirus reverse 
transcriptase (HIV-1 RT) of HIV - 1 derivatioa 
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[Figure 2] 
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[Figure 3] 
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[Figure 4] 
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